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Questions

↭ Why do countries trade?
↭ Is trade beneficial?
↭ How can we compete with low wage countries?
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Concerns about trade

Popular concerns:
↭ Imports cost jobs
↭ Trade reduces wages
↭ We cannot compete with low wage countries?

The AS/AD model suggests that all of these concerns are
misguided.
But how does it really work?
And what do we gain from trade anyway?
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2. Comparative Advantage



Comparative Advantage

The key benefit of trade:
Countries can specialize in what they are particularly good at.

A major insight of economics:

International trade is determined by comparative advantage.
(So is within country trade)
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Absolute advantage

Absolute advantage just means higher productivity

Simple example:
↭ there are 2 good (Apples, Computers)
↭ there 2 countries (North, South).
↭ productivities are zi,c

↭ i.e.: one unit of labor produces zA,N Apples in North.
N has an absolute advantage in A, if zA,N > zA,S.
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Absolute advantage

Rich countries have an absolute advantage in most goods.
↭ Except for highly localized goods (bananas), rich countries are

highly productive at making just about anything.
This is where the (poor country’s) concern about competitiveness
comes from.
↭ How can we compete with the U.S., if our productivity is so

much lower?

Fact
Absolute advantage is irrelevant for international trade.
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Absolute advantage

Fact
Absolute advantage is irrelevant for international trade.

How surprising is this result?
Think about trade within a country ...
Do we see wide spread unemployment in Mississippi because it
trades with New York?

What matter for trade (within or between countries) is
comparative advantage
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Comparative advantage

Definition
N has a comparative advantage in A, if it has higher relative
productivity (lower relative unit costs):

zA,N

zC,N
>

zA,S

zC,S
(1)

In words:
N’s productivity advantage for good A (zA,N/zA,S) is greater than
for good C.
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Comparative advantage

Key result

In competitive equilibrium, countries (and people) specialize in
goods where they have comparative advantage.
That allocation also maximizes output.

How surprising is this result?
When applied to people, it seems obvious.
↭ Should Tiger Woods mow his own lawn?
↭ Even if he is the faster mower in the world, the answer is

obviously “no.”
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Comparative advantage example

Productivities:
North South

Apples zA,j 10 2
Computers zC,j 10 1

North has an absolute advantage in both goods:
↭ 10 > 2 and 10 > 1.

South has a comparative advantage in Apples:
↭ 2

1 > 10
10 .

Looking ahead: South will (successfully) export Apples to North.
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3. A Simple Model of International Trade



3.1 The Setup

2 countries:
↭ North (N) and South (s)

2 goods:
↭ Apples (A) and Computers (C)

Households spend half of their incomes on each good.
↭ harmless simplification

North is more productive in all goods (absolute advantage).

The point: there are still gains from trade for both countries.
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Notation

Prices
↭ Price of apples = 1 (why can we do this?)
↭ Price of computers = pj [where j → {S,N} is the country]

Prices are in units of computers.
↭ pS = 2 means: in the S a 2A cost as much as 1C.

Wage rate wj.
↭ in units of apples (the numeraire)

All di!er across countries
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Technologies

Labor is the only factor of production (simplicity).

Yg,j︸︷︷︸
output

= zg,j︸︷︷︸
productivity

↑ Lg,j︸︷︷︸
employment

(2)

for each good g (A,C) and country j (N,S).

Example

zA,S = 100
LA,S = 50 workers in the S produce
YA,S = zA,S ↑LA,S = 1,000
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Incomes

Total income = total earnings = wjLj.
↭ because there are no other factors of production.

Income per capita: wj.

Wages di!er by country j but not by sector g.
↭ Key assumption: labor is mobile
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Demand functions

Everyone spends half of their income of each good.

pA,j︸︷︷︸
1

CA,j = pC,jCC,j = 0.5↑ wjLj︸︷︷︸
income

(3)

This is for analytical simplicity only.
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Example “Data”

North South
Labor force Lj 100 400

Productivity: apples / worker zA,j 160 100
Productivity: computers / worker zC,j 16 2

Productivity ratio: zA/zC 10 50
Country index j (N or S).

Absolute advantage:
↭ Productivity is higher in the North for all goods.

Comparative advantage:
↭ 160

16 < 100
2

↭ South has comparative advantage in A
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Popular concerns about trade

South:
↭ Can we compete with the productive North?
↭ We need protection.

North:
↭ Can we compete with the low wage South?
↭ It will drive down our wages.

The point we will make

Countries can always compete with each other.
Competitiveness applies to firms, but not to countries.

Thinking ahead: what is the key di!erence between countries and
firms?
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4. Autarky Summary

Let’s solve for the equilibrium without trade (autarky).

North South Note
Employment 100 400 L

Wage 160 100 w = zA
Price of computers 10 50 p = zA/zC

Income 16,000 40,000 wL
Consumption: A 8,000 20,000 0.5wL
Consumption: C 800 400 0.5wL/p

Fraction working in A sector 50% 50% cost = revenue
Fraction working in C sector 50% 50%

Apple output 8000 20,000 zALA
Computer output 800 400 zCLC
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Wages

Workers are paid their marginal products in both sectors

North:
↭ producing apples (the numeraire):

wN = zA,N = 160 [apples] = 160↑ pA︸︷︷︸
1

(4)

↭ producing computers:

wN = 16 [computers] = 16pN (5)

Mobile labor: there is only one wage in N.
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Autarky prices

Mobile labor:
wN = 160 = 16pN (6)

Price:
pN = 10 [apples/computer] (7)

Relating back to micro:
↭ the relative price equals the marginal rate of transformation
↭ with our technology: the MRT equals the productivity ratio

zA,N/zC,N

↭ goods are cheap in sectors where productivity is high
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Prices and Productivities

Source: U.S. Bureau of Labor Statistics fred.stlouisfed.org
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Example: As the computer industry become more productive, prices
for computers declined.
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Autarky wages: South

Producing apples:
wS = zA,S = 100

Producing computers:

wS = zC,S ↑pS = 2pS

pS = 50 [apples/computer] (8)

No surprise:
Computers are expensive where they are di"cult to make.
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Employment and output

How is labor allocated across sectors?
That’s determined by the demand for goods.
Assumption: half of income (0.5wL) is spent on each good
↭ CA,j = pjCC,j = 0.5wjLj

The value of output equals factor costs
Apples:
↭ labor is the only input; cost wjLA,j

↭ demand: 0.5wjLj

↭ LA,j = 0.5Lj

Half of employment is in apples, half in computers
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Autarky summary

North South Note
Employment 100 400 L

Wage 160 100 w = zA
Price of computers 10 50 p = zA/zC

Income 16,000 40,000 wL
Consumption: A 8,000 20,000 0.5wL
Consumption: C 800 400 0.5wL/p

Fraction working in A sector 50% 50% cost = revenue
Fraction working in C sector 50% 50%

Apple output 8000 20,000 zALA
Computer output 800 400 zCLC

For intuition: what happens when zA doubles?
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Autarky Summary

Concept Equation

Income = earnings Yj = wjLj
Output = productivity ↑L Yg,j = zg,j ↑Lg,j

Wage = value marginal product wj = zA,j = pjzC,j
Demand = half of income pg,jCg,j = 0.5Yj

Goods market clearing Cg,j = Yg,j
Labor market clearing Lj = LA,j +LC,j

j → {N,S} ;g → {A,C}

Endogenous (9↑2): Yj,Yg,j,Lg,j,Cg,j,wj,pj

What changes when we open up trade?
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5. Free trade: What Changes?

Goods are traded internationally.
↭ Only one market clearing condition for each good.
↭ Therefore only one world price for each good
↭ Law of one price

Goods market clearing changes to

Yg,S +Yg,N︸ ︷︷ ︸
world Y

= Cg,S +Cg,N︸ ︷︷ ︸
world C

(9)
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Free trade: Prices

There is one world price for each good: pA and pC.
Normalize the price of apples to pA = 1.
↭ Numeraire

Autarky prices were 10 and 50.
We try to find an equilibrium with 10 < p < 50 (strict inequalities).
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Free trade summary

Concept Equation

Income = earnings Yj = wjLj
Output = productivity ↑L Yg,j = zg,j ↑Lg,j

Wage = value marginal product wj = zA,j = pzC,j
Demand = half of income pCg,j = 0.5Yj

Goods market clearing Cg,S +Cg,N = Yg,S +Yg,N
Labor market clearing Lj = LA,j +LC,j

Endogenous: Yj,Yg,j,Lg,j,Cg,j,wj,p

What changed:
↭ only one goods market clearing condition per good
↭ only one price p
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Equilibrium Intuition

Let’s say the price is p = 25.

What happens in the North?
↭ autarky price pN = 10

Trade increases the price of computers - why?
Firms move labor to computer production (profits)

Wages must rise (in terms of the numeraire A)
↭ firms compete for workers
↭ until wN = p↑ zC,N

↭ as long as N produces C, the real wage wN/p = zC,N is fixed!
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Equilibrium in the South

Trade increases the price of apples (relative to computers)
↭ 1/p falls

Firms move labor to apples production
Do wages rise?
How does the South gain?

Why do changes in the South look di!erent from the North?
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Free trade: South

Apple sector:
↭ zA,S = 100
↭ price is normalized to 1

That pins down
wS = zA,S ↑pS = 100 (10)

for both sectors!

The South’s real wage (in terms of A) is unchanged.
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Free trade: South

Computer sector:
↭ zC,S = 2

Price of home grown computers:
↭ determined by “wage = value marginal product”
↭ pSzC,S = pS ↑2 = wS = 100
↭ pS = 50 > p

South cannot produce computers - it specializes in apples.
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Free trade: South

Let’s compute prices and quantities produced.
↭ employment in apples (everyone): LA,S = 400
↭ apple production = income:

YA,S = zA,S ↑LA,S = 100↑400 = 40,000 (11)
= wSLA,S (12)

↭ consumption of apples (half of income): CA,S = 20,000
↭ consumption of computers (half of income): p↑CC,S = 20,000

We don’t know p yet.
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Free trade: North

The example is rigged so that the North only produces computers.
In general, one country would produce both goods and the other
would produce the good with comparative advantage.

Employment in computers (everyone): LC,N = 100
Computer production:

YC,N = zC,NLC,N = 160Lc = 1,600 (13)

Income: 1,600p.
Spending on apples (half of income): CA,N = 800p
Spending on computers (half of income): pCC,N = 800p
CC,N = 800
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Free trade: Market clearing

Computers:

YC,N = CC,N +CC,S (14)
1,600 = 800+800 (15)

Spending on computers:

pCC,S = 20,000
︸ ︷︷ ︸

South budget

= p↑800 (16)

This pins down p = 20,000/800 = 25
Income: YN = 1,600p = 40,000
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Free trade

North South
Wage 400 100 zC,Np and zA,S

Price of computers 25 25 equilibrium
Income 40,000 40,000 wL

Consumption: apples 20,000 20,000 0.5↑wL
Consumption: computers 800 800 0.5↑wL/p

Frac. working in apple sector 0% 100%
Frac. working in computer sector 100% 0%

Apple output 0 40,000 zA,SLS
Computer output 1,600 0 zC,NLN

Note: The fact that income and consumption are the same in N
and S is a coincidence.
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Free trade

↭ Consumption of both goods rises in both countries (weakly).
↭ Welfare definitely improves.
↭ Real wages rise in both countries.

↭ South: w = 100 (apples), but w rises in terms of computers
↭ North: w = 16p (computers), but w rises in terms of apples.
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5.1 Competitiveness

Both countries worry about competitiveness:
↭ North: Wages are too low in the South
↭ South: Productivity is too high in the North

Both are mistaken.
↭ Wages are low because productivity is low.
↭ This ensures that both countries are competitive in some

goods.
This logic works for countries, but low productivity firms go out of
business.
↭ What’s the di!erence?
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Competing with low-wage countries

Even under free trade, wages equal marginal value products
↭ wS = pAzA,S and wN = pCzC,S

Wages are not “set in Beijing”.

Low cost competition drives down prices.
↭ but that’s for goods that we cannot make e"ciently
↭ wages in those sectors also fall, but we stop working there.
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5.2 Productivity Growth in the South

North South Note
Labor force 100 400 unchanged

Productivity: apples / worker 160 200 was 100
Productivity: computers / worker 16 4 was 2

We double productivity in the South.

What do you expect to happen?
↭ assume that countries’ specialization does not change
↭ production in North:
↭ production in South:
↭ relative price of Apples:
↭ welfare:
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Productivity Growth in the South

Try an equilibrium where the North specializes in computers and
the South in apples.

South (specialize in A):
↭ everyone produces A: LA,S = 400
↭ YA,S = zA,SLA,S = 400↑200 = 80,000 (doubles of course)
↭ wS = 200 (doubles of course).
↭ income: YS = 80,000 (pA = 1).
↭ consumption (half of income): CA,S = 0.5↑80,000 = 40,000

Productivity, income, CA,S all double.
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Productivity Growth in the South

North (specializes in C):
↭ LC,N = 100 (unchanged).
↭ YC = zC,NLC,N = 100↑16 = 1,600 (unchanged of course).
↭ wN = 16↑p (unchanged real wage).
↭ pYN = 1600p (unchanged).

Market clearing
↭ CA,N = 0.5↑1,600p = 40,000 (not eaten in South; doubled)
↭ p = 50
↭ e!ectively: the price of apples fell by half

In both countries: CA,j = 40,000 (doubles) and CC,j = 800
(unchanged).
Welfare gains.
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What Really Happens

In the South: gains from higher output
↭ just like a closed economy.

In the North:
↭ output unchanged: YN = zC,NLN (computers)
↭ determined by technology
↭ C consumption unchanged (half of income)
↭ A imports got cheaper
↭ A consumption rises
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More on productivity growth in South

North South Note
Labor force 100 400 unchanged

Productivity: apples / worker 160 100 unchanged
Productivity: computers / worker 16 10 was 2

Productivity in computers rises in the South.
What happens now?
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More on productivity growth in the South

Lessons:
↭ not all foreign productivity growth benefits us
↭ but trade remains better than autarky
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Lessons

Both rich and poor countries benefit from trade.
↭ Your wages are not set in China.
↭ They are the marginal product of U.S. labor.
↭ The more di!erent the countries, the more beneficial trade is.

Competitiveness is not an issue.

One way of thinking about trade: a production technology.
↭ make (U.S.) corn into (Japanese) cars.
↭ foreign productivity growth is good.

If trade is so great, why is it not popular?
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5.4 Immobile Labor in the North

What happens if trade is opened up, but workers are stuck in the
Apples sector in the North?

North South

A C A C
L 50 50 360 40
z 160 16 100 2
w 160 800 100 100
Y 8,000 800 36,000 80

C 24,000 480 20,000 400

Computers get scarcer (b/c N cannot specialize). p ↓ to 50
Apple output and consumption rise everywhere.
Computer consumption falls everywhere.
Trade now benefits the North’s computer workers.
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Welfare Implications

North:
Workers in C sector gain
↭ their real wage wC,N/p stays the same (zC,N)

↭ apples get relatively cheaper
Workers in the A sector lose
↭ their real wage wA,N stays the same (zA,N)

↭ computers get more expensive
South:
↭ no change in p (b/c South produces both goods)
↭ no wage in w
↭ no change in consumption
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Explanations

Assume that South no longer specializes.
Then p = zA,S/zC,S = 100/2 = 50

1. Wages: w = p↑ z as usual.
2. Income North: YN = wA,NLA,N +wC,NLC,N

we know employment from autarky
3. Income South: simply YS = wSLS = 100↑400
4. Consumption: half of income.
5. Production South: YS,g = YN,g ↔CN,g ↔CS,g

the South produces what is needed to match consumption.
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Recap Questions

1. What happens when we trade with a country that has 1/10 of
our productivity in all goods?.

2. Do we gain more from trading with Germany or with Thailand?
Reality check: who do we actually trade more with?

3. How would dumping change the conclusions?
Dumping: the foreign country exports its good below cost.

4. What happens if we have fixed capital?
Example: automobile factories that cannot be repurposed
when we import cars.
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6. Automation

What happens when AI becomes more productive than
humans at all tasks?
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Automation

We may reinterpret our model to think about automation / AI.

South:
↭ Workers operating traditional technology
↭ Immobile

North:
↭ Small number of tech entrepreneurs operating AI
↭ Highly productive at all tasks

What happens?

Note: It actually doesn’t matter whether workers live in di!erent
countries or not.
↭ What is a country?
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A Worse Scenario

What if it takes a small amount of AI labor to work a traditional
job?
↭ Workers need managers, computers, accountants,

transportation, ...
Firms still pay workers their value marginal product: wS = zA,S.
But take home pay is now

zA,S ↔! ↑ zC,Np
︸ ︷︷ ︸

wN

(17)

Take home pay becomes negative when AI turns highly productive.
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A Worse Scenario

The outcome:
↭ AI raises total output (by construction in this model).
↭ AI raises the share of income earned by “skilled” workers (LN).
↭ “Unskilled” (LS) workers may no longer be employable at any

wage.
In principle, everyone can be made better o!
↭ A distributional problem, not an e"ciency problem.

In practice: potentially a catastrophe for most workers.
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Automation: Evidence

Automation has replaced “routine” jobs.

Figure 6. Employment Growth Has Polarized Between High- and Low-Paid Occupations

CHANGES IN OCCUPATIONAL EMPLOYMENT SHARES AMONG WORKING-AGE ADULTS, 1980""–""2015
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Figure 7. Low-Skill Workers in the U.S. Receive Lower Pay Than in Other Industrialized Countries

PPP-ADJUSTED GROSS HOURLY EARNINGS OF LOW-SKILL WORKERS IN THE U.S. AND OTHER OECD NATIONS
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Automation also creates new jobs

Figure 2. More Than 60% of Jobs Done in 2018 Had Not Yet Been “Invented” in 1940
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What does the future hold?

We don’t know.
"No economic law dictates that the creation of new

work must equal or exceed the elimination of old work.
Still, history shows that they tend to evolve together." –
Autor (2020), p. 12
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7. Opposition to Trade



Valid concerns about free trade

The traditional debate:
↭ Open trade is e"cient, but there are losers.
↭ Should we restrict trade to protect the losers?

Examples:
↭ Workers in import competing industries lose their jobs

↭ U.S. cars, European agriculture
↭ Displaced workers su!er permanent earnings losses (Autor,

2016)
↭ Trade can increase the skill premium / reduce demand for

unskilled labor.
Fundamental question:
Is restricting trade the “best” way of avoiding the
redistribution?
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More recent concerns

National security concerns
↭ Technology trade with China (the Chips Act)

Protect brittle international supply chains (Covid)
Industrial policy
↭ Trade restrictions promote “desirable” sectors.
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Strategic sectors

Countries want to promote industries with high innovation
potential.

Imagine a world with 2 goods: apples and computers
↭ Apples are boring: grow trees and pick apples
↭ There is innovation in computers
↭ Innovators earn monopoly rents

If a country can specialize in computers, its GDP (growth) can rise

Key: temporary trade restrictions can permanently rearrange
comparative advantage
Main motivation of industrial policies
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Does Trade Cost Manufacturing Jobs?

How might trade cost manufacturing jobs?
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Evidence

Economic Innovation Group 3 

This does not mean U.S. manufacturing is in decline generally. Over the same period, manufacturing 
performance measures have risen dramatically—manufacturing gross output, exports, and productivity are still 
increasing.  

Figure 1 demonstrates how real (inflation adjusted) value added per worker has almost continuously increased 
since 1947 at a pace that has moderated slightly over the last decade. In short, U.S. manufacturing workers are 
producing more with less labor over time.  

The same pattern prevails in nearly all advanced, high-income economies. The manufacturing share of 
employment declines at a rate of 30 to 65 percent in Australia, Canada, Germany, France, Japan, South Korea, 
and the United States from 1980 to 2012.2 

Returning to the more recent past, Figure 2 breaks U.S. non-farm private sector employment into manufacturing 
and service jobs.3  

Figure 2: Employment shifts from manufacturing to services 
Manufacturing and services employment levels, 1990–2022 

Source: Author’s calculations extending version of figure from Bloom et al. (2024). Data are from the Bureau 
of Labor Statistics. Manufacturing, all employees, seasonally adjusted, series CES3000000001. Services 
includes all non-manufacturing (services, construction, mining), derived from all employees, private, non-
farm, seasonally adjusted, series CES0000000001, less Manufacturing series. Grey bars indicate recessions. 

Here we see the drop in manufacturing employment becoming a precipitous fall after 2000, but also a large 
increase in services employment that underscores broader trends noted above. Perhaps more remarkably, 

Source: Handley (2024)

Manufacturing jobs decline rapidly after 2000.
“China shock”
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Evidence

Economic Innovation Group 
 

2 

But it’s helpful to start by stepping back further and reviewing the period from the end of World War 2 to the 
present.  
 
For most of the twentieth century, some of the largest American companies were manufacturing firms. Big 
manufacturing employers were synonymous with high market capitalization, profits, and total revenue. Workers 
from the assembly line up to the C-suite often spent their entire career at the same plant, employer, or at least 
the same industry sector. Even in the mid-1990s, household names like General Motors, Ford, GE, and IBM are 
still in the top 10 of the Fortune 500 (a revenue-based list), but change is well underway.1  
 
Nostalgia for the past remains salient in national conversation. But the typical U.S. manufacturing plant is not 
the vertically integrated megalopolis that Henry Ford once built in River Rouge, Michigan and the typical worker 
is now employed in the service sector. The total number of manufacturing jobs peaked in 1979 at 19.5 million. 
Manufacturing was 25 percent of private sector employment at the time, shown in Figure 1. But the decades-
long trend is that the manufacturing share of U.S. employment, which peaked during World War 2, has been 
declining for 70 years and now stands around 10 percent.  
 

Figure 1: U.S. manufacturing employment shares fall as productivity rises, 1947–2022 
U.S. employment share of manufacturing and real value added per worker 

 
Source: Employment data are from the Bureau of Labor Statistics. Manufacturing, all employees, seasonally 
adjusted, series CES300000000. Data are averaged by year. Value added in manufacturing are from BEA. 
Values are adjusted to real terms using the price index for manufacturing from the Bureau of Economic 
Analysis in 2012 dollars. Manufacturing defined on a SIC basis through 1996 and NAICS basis from 1997. 

 

Source: Handley (2024)

Manufacturing employment has been declining for a long time.
↭ started long before trade with China opened up
↭ similar pattern in all developed countries

(including those with trade surpluses)
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These facts fit into a broader pattern of structural change in employment through the phases of 
industrialization. Among advanced economies there is a negative relationship between productivity and the 
employment share of manufacturing as productivity gains shift workers out of manufacturing into services.  
 
But earlier in the process of development, the relationship tends to be the opposite: Manufacturing employment 
shares and productivity increase together as workers shift out of agriculture and into manufacturing.24 This 
yields a hump-shaped relationship between the domestic employment share of manufacturing and 
productivity, which we can see in the cross-country data in Figure 5. There are insights about what may come 
next from considering where specific countries now find themselves along the process of structural 
transformation shown in this figure:  
 

Figure 5: Manufacturing shares differ by stages of development, rising with  
productivity and then falling as countries industrialize and grow richer 

Cross-country manufacturing share of employment vs. value added per worker, 1995–2019 

 
Source: Author’s calculations using the Organization for Economic Cooperation and Development Trade in 
Manufacturing and Trade in Valued Added database. Binscatter of cross-country panel of manufacturing 
employment share on real value added per worker. Gray dots are averages over the 100 centiles of the 
distribution of real log valued added per worker. The black line is a second order local polynomial through the 
bin scatter. Solid yellow diamonds are data for selected countries in 1995. Solid blue diamonds are data for 
selected countries in 2019.  Value added is in U.S. dollars and converted to real 2012 dollars using Bureau of 
Economic Analysis price index for manufacturing. 

 

Source: Handley (2024)

Manufacturing employment first rises and then falls with economic
development.
What might be the reason?
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Summary

↭ Trade (with China) cost some manufacturing jobs after year
2000.

↭ But the long-term trend decline in manufacturing is much
larger
and has structural reasons
(composition of demand shifts towards services).

Implication:
The decline in manufacturing is not reversible.

Background reference: Conversable Economist
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Summary

Trade increases the size of the pie through
↭ specialization (comparative advantage)
↭ increased scale of production

Competitiveness is not an issue at the country level.

Trade also redistributes the pie.
Losers are:
↭ those employed in import competing sectors (textiles, toys, ...)
↭ the unskilled

It is not clear that trade restrictions are a good way of protecting
the losers.
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Reading

Blanchard / Johnson, Macroeconomics, 6th ed., ch. 19-6

Additional reading:
↭ Jones, Macroeconomics, ch. 14.

Advanced reading:
↭ Coughlin (2002) nicely summarizes the benefits of free trade.
↭ Autor (2016) summaries the costs of trade as well.
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